INTRODUCTION
For some many years it has been recognised that a fundamental problem exists among the dental profession when prescribing, designing, and fabricating removable partial dentures. [1] [2] [3] [4] [5] The first studies which re-examined this subject since the intro duction of clinical 6 and legal 7 guidelines were performed by the authors during the period 2002-2005 (ie at least fi ve years since the introduction of these guidelines). [3] [4] [5] These demon strated the persistence of a trend towards '…de facto devolution of prescribing discretion to the technician…' 3 In an environ ment in which clinical governance is supposed to fl ourish, it is clear that there is a problem in this area.
The reasons for the persistence of the problem of inadequate design and fabrication of removable partial dentures were 'traditionally' ascribed to either fi nancial 1, 2, [8] [9] [10] or educational factors, 1, 2, 9, 11 with the former being used as a criticism of the NHS fee structure. In 2006, the authors published the fi rst study which sought to investigate the role of fi nancial and educational factors on the design process for cobalt-chromium removable partial dentures. 12 We found, by comparing samples of written instructions for cobalt-chromium removable par tial dentures provided under a number of different fee struc tures, that there was little difference between the quality of written instructions. 12 This finding is consistent with a simi lar study of endodontic practice in the UK, which found that increased fees did not equate to increased treatment quality. 13 However, when we investigated the significance of the educa tional factors, the picture was far more revealing. We exam ined a sample of vocational dental trainees, who were close to finishing their year of vocational training. Bearing in mind that the purpose of vocational dental training is to provide a link or 'bridge' between dental school and subsequent inde pendent practice, we found that following vocational training, only 15% of trainees felt that their confi dence in designing and fabricating cobalt-chromium removable partial dentures had increased, 20% of trainees had not made any cobalt-chro mium removable partial dentures during vocational training, and only 17% of respondents had received formal teaching, such as organised study days, in this area. 12 Having concluded that many trainees had not received teaching/training in the comprehensive management of the partially dentate adult, we decided to turn our attention to the teaching of remov able partial dentures to dental undergraduates. The last study of this kind was published in 1979, 11 which found that there was much agreement between dental schools when teaching removable partial dentures, but principles of removable par tial dentures taught in dental school diverged from that in independent practice.
The aim of this paper is to investigate the methods used to teach removable partial denture prosthodontics to undergrad uate dental students in Ireland and the United Kingdom.
MATERIALS AND METHODS
A questionnaire was distributed by email in May 2005 to the person identifi ed as being responsible for the co-ordination of teaching of removable prosthodontics, in each of the 15 dental schools with undergraduate dental degree programmes in Ire land and the UK. The questionnaire sought information relat ing to the preclinical and clinical teaching of removable partial dentures (both acrylic and cobalt-chromium based dentures) in each school. The questionnaire design included both 'closed' (where respondents were given a number of possible responses to a statement and asked to identify the most appropriate one) and 'open' statements (where respondents were given some space in which to write a free comment). Subjects investigated in the questionnaire included:
• Duration and timing of the preclinical and clinical courses in removable partial dentures
• The person responsible for directing and delivering pre clinical and clinical teaching in removable partial dentures
• The staff:student ratios for teaching the preclinical and clinical courses in removable partial dentures
• Teaching of various aspects of removable partial denture provision, such as tooth preparation on patient simula tors, use of a dental surveyor, prescription writing, and the teaching of articulators and impression techniques
• Interaction with internal and external laboratories • Average numbers of clinical treatments completed by students
• Assessment/examination of preclinical and clinical teaching • Attitudes of respondents to challenges in the teaching of removable partial dentures.
The questionnaire was re-emailed to non-respondents on a number of occasions. Data were entered onto a Microsoft Excel datasheet; results are reported descriptively.
RESULTS
Eleven completed questionnaires were returned. It is under stood that the questionnaires were completed by a senior member of the clinical academic staff with responsibility for delivering the teaching programme in removable partial den tures in each school.
Preclinical teaching of removable partial dentures
Nature of the preclinical course in removable partial dentures All respondents indicated that they had a dedicated preclinical course for teaching removable partial dentures. In 9 of the 11 responding schools, this occurred in the third year of the den tal degree programme. Of the remaining two schools, the pre clinical programme occurred in the first year at one school, and as an introductory module of this programme in the fi rst year at the final school (which was continued/completed in the third year).
The number of hours dedicated to this preclinical course, and the way in which these were distributed was as follows: • Duration of didactic teaching component: mean = 13 hours (range = 5-25 hours), which was further broken down as:
• tutorials (all schools): mean = 9 hours (range = 1-19 hours)
• formal lectures (10 schools): mean = 4 hours (range = 1-10 hours).
The staff:student ratio for the teaching of this programme is outlined in Table 1 . The person with overall responsibility for directing the preclinical course in removable partial dentures is shown in Table 2 .
Certain aspects taught in the preclinical course in removable partial dentures
Ten of the eleven schools reported that their students were taught how to complete tooth preparations on patient simula tor units as part of the preclinical course. The person respon sible for supervising this part of the programme is identifi ed in Table 2 .
All schools reported that their students were taught how to use a surveyor during this course. The mean number of hours spent on this teaching (including lectures, tutorials, practi cal experience) was 8 hours (range = 2-28 hours). The person responsible for supervising this part of the course is identifi ed in Table 2 .
With respect to the teaching of prescription writing for removable partial dentures, all eleven schools taught this by means of tutorials and seminars. The mean duration of teach ing time in this format was 2.5 hours (range = 1-6 hours). Additionally, seven schools taught this area via formal lec tures, each delivering a one-hour lecture on the topic. The per son responsible for delivering this component of the teaching programme is outlined in Table 2 .
There was some variation in teaching of the use of articula tors within the responding dental schools. While 10 schools taught the use of both semi-adjustable and average value artic ulators, one school taught the use of an average value articula tor alone during this course.
Ten schools reported that they had an examination at the end of the preclinical course. In seven of these schools this examination included both written and practical assessments, in two schools it included only practical assessments, while in one school it took the form of a written examination only. The aspects of removable partial denture design and fabrication examined are reported in Table 3 .
Clinical teaching of removable partial dentures

Nature of the clinical teaching
Nine schools reported that their students commenced treat ment of patients with removable partial dentures in Year 3, in one school students commenced this treatment in Year 2, and in one other school in Year 4. The staff:student ratio for the teaching of this part of the dental school programme is outlined in Table 4 .
In nine schools, students had dedicated clinical sessions for the provision and delivery of removable partial dentures.
Clinical supervisors included:
• Senior academic staff/honorary consultant: ten schools • Lecturer: nine schools • Visiting general dental practitioner: eight schools.
There was 'paired teaching' for clinical sessions in 7 of the 11 respondent schools.
In six schools students began treatment of partially dentate patients requiring removable partial dentures before treating edentulous patients who required complete dentures. In the remaining five schools, this order was reversed.
In ten schools, there was further teaching of removable par tial denture design and prescription writing. Four schools had further lectures on this topic (mean = 5 hours, range = 1-9 hours); seven schools had further tutorials on this topic (mean = 23 hours, range = 1-9 hours). In ten schools it was reported that students used a surveyor when designing their removable partial dentures; in one school this did not happen.
Regarding impression-making techniques at the master impression stage, nine schools taught the use of a special tray and polyvinylsiloxane and six schools taught the use of a spe cial tray and alginate (some schools taught both techniques).
Seven of the eleven respondent schools used both internal and external dental laboratories for fabrication of their pros theses; three schools used internal laboratories only, and one school used external laboratories only. In terms of assessment, nine schools had criterion referenced assessed exercises in clinical removable partial denture provi sion. In these nine schools, six criterion referenced assessed exercises were 'practical-only', while three were 'written and practical'. Aspects of clinical removable partial denture provi sion examined in these exercises are reported in Table 3 .
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The 'clinical requirements', or number of items of treat ment that the students must complete prior to graduation, are reported in Table 5 . It was reported that in general, students reached these requirements.
Four respondents indicated that they found their pool of patients unsuitable for student treatment. The reasons for this included difficult dental configurations (eg tooth wear), medi cally compromised patients, unmotivated patients and socially diffi cult patients.
Respondents were asked to indicate what they considered to be the challenges to the teaching of removable partial dentures over the next few years. The responses to this question are reported in Table 6 .
DISCUSSION
The challenge for modern dental educators is to train dentists who are competent in the delivery of oral healthcare delivery. One such form of treatment, recognised in both the General Dental Council's First Five Years 14 and the recent Association for Dental Education in Europe guidelines to promote harmonisa tion of European dental school curricula, 15 is the rehabilitation of partially dentate adults with removable partial dentures. The findings of this survey indicate that while all schools deliver teaching programmes designed to meet these requirements, it is evident that there are variations between individual schools in the content and delivery of these teaching programmes.
As noted from surveys in other aspects of restorative den tistry, the key source from which many dental practitioners derive their knowledge and skills is their educational experi ences gained at undergraduate dental school. 16, 17 Lack of clar ity, or variations in teaching, could cause confusion in dental graduates. It is evident from the data reported regarding the preclinical teaching of removable partial dentures, that there is a wide variation in the amount of teaching received by under graduate dental students. Examples of this include course dura tion, which in one school was as short as 24 hours, but was as long as 200 hours in another. Another example is the staff: student ratio for laboratory demonstrations -this was as low as 1:8 in one school, but as great as 1:22 in another. These fi nd ings are a reflection of the current pressures on contemporary dental education, with increased student numbers and limited availability of suitable staff. 18, 19 There was less divergence in the amounts and content of teaching between dental schools in the previous similar survey reported in 1979. 11 It should be noted however that this evidence of variation between schools is not unique to the teaching of removable partial dentures, and has been noted in other areas in contemporary restorative dentistry, such as the teaching of posterior composite restorations. 17, 20 Another finding from this survey is that while the preclinical course in removable partial dentures was directed by a senior clinical academic either alone or in collaboration with a dental technician in ten schools, this course was directed solely by a dental technician in one of the responding schools. In addi tion, in some schools, responsibility for clinically important components of the programme such as rest seat preparations, use of a dental surveyor, and prescription writing, had been devolved to dental technicians and part-time visiting general dental practitioners (Table 2) . It is a cause for concern that responsibility for teaching tooth preparations and prescription writing rested solely with a technician in two schools, and that of teaching the use of the dental surveyor rested solely with a dental technician in three schools. There may be limitations to teaching of clinical procedures that are delivered by non-clini cal staff, irrespective of their abilities and knowledge. Pre clinical courses should be viewed as preparatory courses for clinical practice, not as courses that lack clinical relevance.
In relation to clinical teaching of removable partial den tures, the pressures on teaching programmes are evident. For example there were wide variations in the staff:student ratios, and there was a reliance on part-time visiting general dental practitioners to support the delivery of teaching programmes. While this can be an advantage to the delivery of a teaching programme, introducing alternative approaches to treatment and an appreciation of how to approach treatments in a primary dental care setting, it is important that there is harmonisation of the dental school teaching programme to avoid inter-teacher variation. There is also evidence of reduced numbers of patients available for treatment, as noted by the introduction of paired teaching in 7 of the 11 respondent schools. Notably, more than one in three schools considered the patient pool available for undergraduate teaching to be less than optimal.
A major cause for concern arises in relation to the teaching of removable partial denture design and prescription writing. The amount of preclinical teaching on this subject was as lit tle as two hours in some schools. One school did not have any formal clinical teaching on this topic, and in some schools, the amount of formal clinical teaching in this area was as little as one hour. In four schools, the teaching of this clinically impor tant aspect of the programme was not directed by a senior clinical academic. It seems that two schools do not have any preclinical examination of removable partial denture prescrip tion writing, and four schools do not have any examination of Another area of concern is that of the numbers of treatments completed by students. It seems that in some schools, den tal undergraduates complete as few as two cobalt-chromium removable partial dentures, with the median number of such prostheses provided by students being three. From our previous investigation of vocational dental trainees, 12 we found that the median number of cobalt-chromium removable partial den tures completed during vocational training was two. Making a generalisation, it appears that one half of undergraduates who complete vocational training provide fi ve cobalt-chromium removable partial dentures or less before entering independent practice. This finding alone provides a possible explanation for the apparent divergence from clinical guidelines for prescrib ing removable partial dentures in general dental practice. It would seem that the reluctance of general dental practitioners to provide or plan removable partial denture therapy may be a reflection of their lack of familiarity with its clinical applica tion during dental school and vocational training.
The publication of the findings of surveys such as this are important and valuable to dental education. Data on current teaching practices and trends can:
• Inform teachers and schools of national curriculum trends • Highlight contemporary education needs that will best prepare today's students for clinical practice
• Provide evidence when attempting to lever change in den tal education programs at local and national levels.
Dental students at both undergraduate and vocational training level need to be prepared to meet the needs of their patients. Clearly this cannot happen where there is variation in the amount and content of teaching, reliance on non-clinical staff for teaching clinically important areas, and when -as a generalisation -one in two students complete less that fi ve cobalt-chromium removable partial dentures prior to entry into independent practice. Now, more than ever, dental school leaders and educators need to be proactive in this area.
CONCLUSION
This paper has found that while all schools make efforts to ensure that their undergraduate dental students are best prepared for subsequent independent practices, there are vari ations in the amount and content of teaching programmes between schools. Such variations are a reflection of the pres sures on contemporary dental education. However, efforts must be made to ensure that graduating dental students are best prepared to meet the needs of their patients on entering independent practice.
